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AGGRECAN CONTENT OF  CARTILAGE IS DECREASED 
WITH AGGRECANASE CLEAVAGE PRODUCTS FORMED 
FOLLOWING IN JURY AND DURING CO-CULTURE WITH 
JO INT  CAPSULE T ISSUE 
JH Lee 1 , CR Flannery 2, JD Sandy 3, AJ Grodzinsky 1 
1 Biological Engineering, MIT, Cambridge, MA; 2 Wyeth 
Research, Cambridge, MA; 3USE, Tampa, FL 
Aim: Monitor aggrecan content of cartilage following injury and 
co-culture. 
Methods:  Cartilage and joint capsule explants were harvested 
from the femoropatellar groove of bovine calves and maintained 
in free swelling culture(DMEM + 10% FBS). Middle-zone cartilage 
was cored into lmm thick, 3mm diam. Disks; full thickness joint 
capsule was cut into 5mm cubes including the synovial lining. 
Cartilage disks were injured via a single unconfined compression 
ramp and release (peak strain=50%; velocity=lmm/s), resulting 
in peak stress of ~20 Mpa. Additional disks were co-cultured with 
joint capsule (in the same well, not in contact) for the duration of 
experiment. Cartilage maintained in free swelling culture without 
joint capsule served as control. Cartilage disks were digested in 
proK and GAG content was measured via DMMB. Aggrecan was 
extracted from cartilage in 4M GuHCI with protease inhibitors. 
Tissue extracts were then ethanol precipitated, deglycosylated, 
denatured and run on gradient Tris-HCI gels, transferred to nitro- 
cellulose membrane, blocked and incubated with anti-G1, anti- 
G3, or anti-NITEGE primary antibody (1:2000). Secondary an- 
tibody incubation was followed by development (Western Light- 
ning); chemiluminescence detected by Fluorochem. Paired Stu- 
dent's t-test assuming unequal variance was used to calculate 
p-values. 
Results: While GAG content of cartilage explants remained con- 
stant in control disks, GAG decreased over 16 days in culture 
following injury or co-culture with joint capsule (Fig. 1 ). The com- 
bination of injury followed by co-culture resulted in larger mag- 
nitude GAG loss from cartilage. Western blotting showed loss of 
GAG from cartilage following injury and co-culture was the result 
of specific aggrecanase cleavage (Fig. 2), visualized by increased 
intensity of the doublet between 60 and 80 kDa stained with anti- 
G1 (Fig. 2AB). Additionally, staining with anti-G3 revealed loss 
of the G3 domain from cartilage tissue by 16 days (Fig. 2C) fol- 
lowing injury and co-culture. As for GAG loss, the combination 
of injury and co-culture resulted in most substantial loss of G3 
domain from cartilage. 
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Fig. 1. GAG content of cartilage (*p < 0.05 compared to free swell control). 
Mean ± SE (n = 4). 
Conclus ions:  Injury and co-culture result in aggrecan degrada- 
tion associated in part with cleavage at the aggrecanase site 
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Fig. 2. Western for aggrecan core protein in tissue extracts probed with anti- 
G1 Ab (A, B) or anti-G3 Ab (C). Lane 1 : free swell control; lane 2: injury; lane 
3: co-cultured; lane 4: injury + co-cultured. 
as well as loss of G3. The combination of injury and co-culture 
caused the largest loss and may represent a relevant model for 
the study of osteoarthritis following traumatic joint injury. 
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THE CHONDROSARCOMA CELL LINE C422 
UNDERGOES APOPTOSIS  UNDER THE EFFECT OF  
S IMVASTAT IN  
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Universitario de Gran Canaria Dr. Negrfn, Las Palmas de G.C., 
Spain 
Aim of Study: The goal of this work was to study the apoptosis 
induced in the chondrosarcoma cell line C422 by simvastatin. 
Methods:  The rat chondrosarcoma cell line (C422) was treated 
with the lipid-lowering agent simvastatin at different doses (vehi- 
cle, 0.1, 0.3, 1.0, 3.0 and 10 I~M) and during different times (24, 
48 and 72 hours). Under these conditions it was evaluated the 
cell viability by Trypan blue cell exclusion assay and MTT assay; 
the morphological changes; and the apoptotic response studied 
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by DAPI, and by DNA laddering. Data was presented as mean 4- 
SEM of at least three different experiments. A rejection level of 
p< 0.05 will be considered significant. 
Results: The simvastatin induced decrease in the cell viability, 
which was greater in the chondrosarcoma cell line compared with 
normal chondroblasts or fibroblasts (NIH3T3). The simvastatin 
produced apoptotic-like changes in the cell morphology, greater 
than the produced by etopoxide. These morphological changes 
were reverted by the isoprenoid lipids FPP and GGPR The apop- 
tosis was time- and dose-dependent and partially reverted by 
FPP and GGPP. The extent of apoptosis induced by simvastatin 
was 4-8 times greater than the apoptosis produced by etopoxide 
and 2.5-fold the induced by heat shock. 
Conclusions: The lipid-lowering simvastatin affects the viability 
of the chondrosarcoma cell line C422 inducing an apoptotic re- 
sponse dependent on the mevalonate pathway, greater than the 
produced by classical chemotherapeutic agents like etopoxide. 
The concomitant use of statins with chemotherapy in the treat- 
ment of chondrosarcomas must be considered. 
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AN IN VITRO MODEL FOR 
SYNOVlOCYTE-CHONDROCYTE INTERACTION IN 
CARTILAGE DEGRADATION 
MMC Steenvoorden 1,2, RA Bank 1 , REM Toes 2, HK Ronday 3, 
TWJ Huizinga 2, J DeGroot 1 
1 Business Unit Biomedical Research, TNO Quality of Life, 
Leiden, Netherlands; 2Department of Rheumatology, Leiden 
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Background: Traditionally, studies into the pathophysiology of 
joint diseases often focus on a specific cell type (e.g. chondro- 
cytes in OA or synoviocytes (FLS) in RA). However, RA and OA 
affect the whole joint and the interplay between the different cells 
within a joint may be important. Here we describe an in vitro 
model to study the interaction of chondrocytes and FLS. 
Material and methods: Chondrocytes were isolated from the 
metacarpophalangeal joint of calves and cultured for 1 week in al- 
ginate beads (4x 106cells/ml). Next, chondrocytes with their peri- 
cellular matrix were transferred to transwell filter and cultured for 
another 3 weeks. Every 2-3 days cartilage-like slices (n=3) were 
frozen at -20°C for analysis of proteoglycan (colorimetric) and 
collagen content (HPLC) and collagen cross linking (HPLC). Ra- 
dioactive labelling of cartilage matrix was performed during the 
first week of culture in transwells by adding 0.25 i~Ci/m135S-SO2-. 
After three weeks of culture FLS were placed on top of the car- 
tilage matrix. 7 days later the radioactivity in medium and matrix 
was determined. 
Results: After three weeks of culture, the cartilage slices formed 
in transwells had a GAG/collagen ratio of 0.9 (4- 0.15), compared 
to 0.3 4- 0.08 in normal bovine articular cartilage The slices con- 
tained less collagen (150 i~g/mg dry weight) than to bovine articu- 
lar cartilage (550 4- 163 i~g/mg). The ratio of hydroxyproline over 
proline (indicating collagen per total protein) was 0.43 (4- 0.01) 
after culture and 0.72 (4- 0.16) in bovine cartilage. The ratio of hy- 
droxylysylpyridinoline over lysylpyridinoline crosslinks was 17 4-1 
in the slices and 59 4- 5.4 in bovine cartilage. The lysine hydrox- 
ylation was similar in cultured cartilage (77 4- 1.2 Hyl/collagen) 
compared to 63 (4- 6.2) in normal articular cartilage. 
Stimulation of living slices with IL-11~ induced a 4-fold increase in 
the release of 35S compared to basal release. Addition of RA-FLS 
resulted in a 1.5-fold increased release. Surprisingly, no addi- 
tional effect was seen when FLS and IL-11~ were added together. 
Addition of TNF-~ resulted in a 2-fold increase of 35S compared 
to basal release, this was further increase (to 2.7 fold) after addi- 
tion to co-culture. No effects of FLS were seen when these cells 
were co-cultured with killed chondrocytes. 
Conclusions: In this study we introduce an in vitro model to study 
OA and RA pathology, with cultured cartilage slices (produced by 
bovine articular chondrocytes), which biochemically resembles 
real cartilage combined with synovial fibroblast of OA and RA 
patients. Catabolic factors such as IL-11~ and TNF-~ up-regulate 
extracellular matrix degradation by the cultured chondrocytes. In 
addition, FLS are also able to induce matrix degradation, but only 
when co-cultured with living chondrocytes, and not when chon- 
drocytes are dead. This suggests that interaction between chon- 
drocytes and synoviocytes plays an important role in RA and OA 
pathology. 
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CASPASE INHIBITORS REDUCE SEVERITY OF 
CARTILAGE LESIONS IN EXPERIMENTAL 
OSTEOARTHRITIS 
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La Jolla, CA; 2Division of Orthopedic Surgery, Scripps Clinic, La 
Jolla, CA 
Aim of Study: To examine therapeutic efficacy of caspase in- 
hibitors in rabbits with experimental osteoarthritis (OA). 
Methods: Experimental OA was induced in rabbits by anterior 
cruciate ligament ransection (ACLT). Rabbits were treated with 
intraarticular injections of caspase inhibitors three injections per 
week starting one week postoperatively. Animals were sacrificed 
8 weeks after ACLT for macroscopic, histological and immunohis- 
tochemical assessment of the knee joints. 
Results: Intraarticular dministration of the pan-caspase inhibitor 
Z-VAD.fmk twice per week significantly reduced cartilage degra- 
dation as measured by macroscopic and microscopic riteria. Un- 
